' • 10/565180 

1AP12 Rec^ PCiyPTO 1 8 JAN 2006 

[10191/4029] 

METHOD FOR STARTING AN ENGINE OF A VEHICLE 
Background Information 

In the great majority of passenger automobiles, the engine is started by the fact that 
the driver moves the key of the ignition and starting switch into a starting position 
and holds it there until the engine has started up. When the driver releases the key, 
5 the starter is immediately deactivated. In this context, it is left up to the driver to hold 
the ignition key in the starting position until the engine starts up under its own power 
or the starting operation needs to be discontinued. 

For convenience reasons, a so-called automatic start function has been integrated 
10 into some vehicles; with this, the driver either briefly presses a starter button or 
briefly moves the ignition switch to the starting position, and an automatic control 
system activates the starter until the engine starts up under its own power. It is 
problematic in this context that with an automatic starting operation of this kind, this 
starting operation cannot then be discontinued if, for example, persons appear in 
1 5 front of the vehicle and the transmission is not in neutral or the clutch has not 
disengaged. 

Summarv Of The Invention 

The method according to the present invention for starting an engine of a vehicle 
20 has the advantage that In the event of a starting command, a check is made as to 
whether the vehicle is stationary; that if the vehicle is stationary, at least one vehicle 
brake is activated; and that after activation of the vehicle brake, starting of the 
engine is authorized. This prevents the vehicle from unintentionally beginning to 
move in the context of an automatic starting operation. This enhances driving safety, 
25 especially when persons appear in front of the vehicle during an automatic starting 
operation. v 

It is particularly advantageous if the at least one vehicle brake is released again after 
an engine startup. This allows the vehicle to be moved as desired by the driver after 
30 starting. 
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It is also advantageous if the engine is automatically started after starting of the 
engine is authorized. This makes an automatic engine start possible with no danger 
that the vehicle will unintentionally begin to roll. 

5 It Is furthermore advantageous if, in the event a starting authorization is not present 
within a predefined time period following the existence of the starting command or of 
a starting authorization request associated therewith, an automatic start of the 
engine is excluded. The result is also to prevent an automatic start of the engine 
when a starting authorization takes too long to occur, for example because of a 
10 defective activation of the at least one vehicle brake or a defective authorization 
signal after the predefined time period has elapsed. Driving safety can thereby be 
even further enhanced. 

It is furthermore advantageous if starting is authorized only if a determination is 
15 made that a drive system of the vehicle is disengaged from the engine. This once 
again prevents the vehicle from unintentionally beginning to move upon starting; 
stress on the at least one vehicle brake is additionally reduced, since the vehicle is, 
for example, in any case in neutral. 

20 The corresponding advantage is obtained if starting is authorized only if a 

determination is made that a clutch of the vehicle is actuated. In this case as well, 
the vehicle is prevented from unintentionally beginning to move upon starting, stress 
on the at least one vehicle brake additionally being reduced. 

25 An advantage is also obtained if starting of the engine is authorized in the event the 
vehicle is not stationary. The result is that an automatic starting operation is not 
prevented in the event the vehicle is already rolling, since in this case it may be 
expected that the driver wishes to initiate the automatic start even though the vehicle 
is rolling, i.e. the rolling is not unintentional and the driver can assess and also 

30 therefore expect that this rolling motion will not jeopardize driving safety. 

Brief Description Of The Drawings 
Figure 1 is a block diagram of a vehicle. 
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Figure 2 shows a flow chart for an exemplifying sequence of the method according 
to the present invention. 

Detailed Description 

5 In Figure 1 , a vehicle that is driven by an engine 5 Is labeled 1 . The engine can be, 
for example, a combustion engine or an electric motor, or an engine based on an 
alternative drive concept. In the case of a combustion engine, it can be e.g. a spark- 
ignited engine or a diesel engine. Vehicle 1 encompasses an engine control system 
20 and a control unit 30 for activating at least one vehicle brake 10. Control unit 30 

10 can be, for example, a control unit for an antilock braking system and/or a vehicle 
stability system. Also provided, if applicable, is a transmission control system 25. 
Engine control system 20, control unit 30, and transmission control system 25 can 
exchange information and/or instructions with one another via a communication 
system 60 that can be embodied, for example, as a CAN bus. Alternatively, engine 

15 control system 20, control unit 30, and transmission control system 25 can also be 
implemented in terms of their functionalities, on a software and/or hardware basis, in 
a combined control unit, and can exchange information and/or instructions with one 
another via corresponding communication lines. Vehicle 1 further encompasses a 
starting switch 50 that is connected to engine control system 20 and, upon actuation, 

20 delivers a starter request to engine control system 20. Starting switch 50 can be 
embodied, for example, as an ignition and starting switch or as a starter button. 
Engine control system 20 is further connected to a starter 45. As a function of a 
control signal of engine control system 20, starter 45 starts engine 5 of vehicle 1 . 
Disposed on engine 5 is an engine rotation speed sensor 40 that senses the engine 

25 speed of engine 5 and transfers it to engine control system 20. Additionally provided 
is a detection unit 1 5 that in the case of an automatic transmission detects the gear 
ratio that is engaged, and in the case of a manual transmission detects an actuation 
of the clutch. The vehicle furthermore encompasses a wheel rotation speed sensor 
suite 35 that is connected to control unit 30 and informs control unit 30 whether 

30 vehicle 1 is stationary or moving. Control unit 30 activates at least one vehicle brake 
10. 

Provision is made, according to the present invention, that upon actuation of the 
starter button or upon rotation of the ignition key in the ignition and starting switch 
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into the starting position, a starting authorization request is generated by engine 
control system 20 and transferred to control unit 30 via communication system 60. 
Control unit 30 then checks, by evaluating wheel rotation speed sensor suite 35, 
whether the vehicle is at a standstill. If so, control unit 30 causes the at least one 
5 vehicle brake 10 to immobilize vehicle 1 , and communicates to engine control 
system 20 the authorization for starting. If, on the other hand, control unit 30 
ascertains by evaluation of wheel rotation speed sensor suite 35 that the vehicle is 
rolling, it sends the starting authorization directly to engine control system 20 without 
brake activation. Before starting is initiated, provision can additionally be made for 

10 engine control system 20 to check, by querying transmission control system 25, 
whether the vehicle's drive system is disengaged from engine 5. Transmission 
control system 25 evaluates detection unit 15 for this purpose. This is accomplished, 
in the case of an automatic transmission, by the fact that detection unit 15 checks 
whether the "P" or "N" gear ratio is engaged, i.e. whether vehicle 1 is in "Park" or 

15 "Neutral" and the drive system of vehicle 1 is therefore disengaged from engine 5. If 
a gear ratio different from the aforesaid gear ratios is engaged, detection unit 15 
then recognizes that the drive system of vehicle 1 is connected to engine 5. In the 
case of a manual transmission, detection unit 15 can be embodied as a clutch 
switch or clutch sensor, and detects whether the clutch is actuated. If so, engine 5 is 

20 therefore disengaged from the vehicle's drive system; otherwise engine 5 is 
connected to the vehicle's drive system. 

If the starting authorization from control unit 30 is present, and (optionally) if engine 
5 is additionally disengaged from the drive system of vehicle 1, engine control 

25 system 20 then causes starter 45 to perform an automatic starting operation, which 
is characterized in that after an initial actuation of the starter button or after an initial 
actuation of the ignition key, starting of engine 5 of vehicle 1 proceeds automatically 
with no further actuation by the driver. After the engine has started up, this being 
detected with the aid of engine speed sensor 40 after a predefined rotation speed 

30 threshold has been exceeded, starter 45 is deactivated and the starting authorization 
request from engine control system 20 to control unit 30 is canceled, so that control 
unit 30 can release the at least one vehicle brake 10 and transition into normal 
operation. If a starting authorization still has not been given by control unit 30 (for 
example because control unit 30 is defective, or communication between engine 
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control system 20 and control unit 30 via communication system 60 is interrupted) 
within a predefined time period following the existence of the driver's starting 
command or actuation of starter switch 50, or following the generation, associated 
with the existence of the driver's starting command, of the starting authorization 
5 request by engine control system 20, engine control system 20 then switches over to 
a conventional start. Here starter 45 is activated only as long as the driver presses 
the starter button or holds the ignition key in the starting position. The driver can thus 
immediately discontinue the starting operation if the vehicle unintentionally begins to 
move. 

10 

The method according to the present invention is explained below byway of 
example with reference to the flow chart of Figure 2. Once the program has been 
started, starting switch 50 is actuated by the driver at a program point 100. 
Execution then branches to a program point 105. 

15 

At program point 105, engine control system 20 detects the actuation of starting 
switch 50 and thus the existence of a starting command, and generates the starting 
authorization request and conveys it to control unit 30 via communication system 60. 
In Figure 2, communication system 60 is depicted as an interface between engine 
20 control system 20 and control unit 30, the portion of the flow chart depicted to the left 
of interface 60 being executed in engine control system 20, and the portion of the 
flow chart depicted to the right of interface 60 being executed in control unit 30. 
Execution thus branches from program point 105 in engine control system 20 to a 
program point 150 in control unit 30. 

25 

At program point 150, control unit 30 queries wheel rotation speed sensor suite 35 
regarding a wheel rotation speed of the wheels of vehicle 1 . Execution then 
branches to a program point 155. 

30 At program point 155, control unit 30 checks, on the basis of the wheel rotation 

speed signals received from wheel rotation speed sensor suite 35, whether vehicle 1 
is at a standstill, If so, execution then branches to a program point 160, otherwise to 
a program point 165. 
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At program point 160, control unit 30 causes the at least one vehicle brake 10 to 
immobilize vehicle 1 or one or more wheels of vehicle 1 , i.e. the at least one vehicle 
brake 10 is activated. Execution then branches to program point 165. 

5 At program point 165, control unit 30 causes the creation of a starting authorization 
signal, and sends the latter to engine control system 20; execution branches in this 
context to a program point 135 in engine control system 20. Execution also branches 
from program point 165 to a program point 170 in control unit 30. At program point 
170, control unit 30 checks whether the starting authorization request from engine 
10 control system 20 still exists. If so, execution branches back to program point 150; 
otherwise it branches to a program point 175. 

At program point 175, control unit 30 causes release of the at least one vehicle 
brake 10, and thus transition into normal operation. Control unit 30 then exits the 
15 program. 

At program point 135, engine control system 20 checks whether a starting 
authorization signal has been received from control unit 30 via communication 
system 60. If so, execution then branches to a program point 140; othenA^ise it 
20 branches back to program point 105, and a new starting authorization request is 
generated by engine control system 20 and sent to control unit 30. 

At program point 140, engine control system 20 causes starter 45 to perform an 
automatic engine start, which proceeds without further actuation of starting switch 50 
25 by the driver. Execution then branches to a program point 145. 

At program point 145, engine control system 20 checks, on the basis of the engine 
speed signal supplied by engine speed sensor 40, whether the engine speed 
exceeds the predefined rotation speed threshold, i.e. whether engine startup is 
30 complete and engine 5 is running under its own power. The predefined rotation 
speed threshold is selected so that attainment thereof represents stable engine 
operation and thus completion of engine startup. If the sensed engine speed 
exceeds the predefined rotation speed threshold, execution branches to a program 
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point 125; otherwise it branches back to program point 140 and the automatic 
starting operation continues. 

At program point 125, engine control system 20 causes a shutoff of starter 45 and 
5 thus of the starting authorization request, and transmission of a corresponding 
deletion datum to control unit 30, which then (at program point 170) makes a No 
decision and branches to program point 175. After program point 125, execution 
branches to a program point 1 30. 

10 At program point 130, vehicle 1 is operated by engine control program 20 in normal 
mode, i.e. the starting phase has been completed or discontinued. Engine control 
system 20 then exits the program. 

From program point 105. execution additionally branches to a program point 1 10 on. 
15 the engine control system 20 side. 

At program point 110, engine control system 20 checks whether a predefined time 
period following the existence of a starting command or the generation of the starting 
authorization request has elapsed without reception of a starting authorization signal 

20 from control unit 30, for example because control unit 30 is defective or because 
communication between engine control system 20 and control unit 30 via 
communication system 60 is interrupted. If so, execution branches to a program 
point 115; otherwise it branches back to program point 105 and the starting 
authorization request is sent again to control unit 30. The predefined time period can 

25 be selected so that the requisite time for sending the starting authorization request to 
control unit 30, generating the starting authorization signal there, and sending the 
starting authorization signal to engine control system 20 is contained in the 
predefined time period at least once, and at most e.g. two or three times. The 
requisite time can, of course, also be contained at a greater multiple in the 

30 predefined time period. The greater the multiple at which the requisite time is 

contained in the predefined time period, however, the longer the starting operation 
can last. The predefined time should therefore be selected so that It is still as 
acceptable as possible to the driver. 
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At program point 115, engine control system 20 causes starter 45 to start engine 5. 
Execution then branches to a program point 120. 

At program point 120, engine control system 20 checks whether starting switch 50 is 
5 still actuated. If so, execution branches back to program point 115, and engine 
control system 20 once again causes starter 45 to start engine 5. Othen^/ise 
execution branches to program point 125, and engine control system 20 causes 
starter 45 to discontinue the starting operation. The result is to implement the 
conventional starting operation, in which the driver must actuate starting switch 50 
10 during the entire starting operation in order successfully to start engine 5. 

Prior to activation of the automatic starting operation at program point 140, engine 
control system 20 can query transmission control system 25, via interface 60 or 
communication system 60, as to whether detection unit 15 has ascertained a 

15 disengagement between the drive system of vehicle 1 and engine 5, for example 
based on actuation of a clutch of the vehicle. Provision can be made in this context 
to authorize the automatic starting operation on the part of engine control system 20 
only in this case of disengagement between engine 5 and the drive system of 
vehicle 1, and otherwise to prevent the automatic starting operation. This additional 

20 querying of the disengagement between engine 5 and the drive system of vehicle 1 
is not absolutely necessary for safety reasons, since the starting authorization signal 
is generated by control unit 30 only if the at least one vehicle brake 10 has been 
activated. The disengagement between engine 5 and the drive system of vehicle 1 
does, however, reduce stress on the at least one vehicle brake 10. 

25 

One or more further prerequisites for the starting operation that are known to one 
skilled in the art can, of course, also be examined prior to initiation of the automatic 
starting operation, and the automatic starting operation can be initiated only upon 
fulfillment of all the starting prerequisites that are to be checked. Engine control 
30 system 20 can furthermore, in addition to the activation of starter 45, also initiate 
further actions for engine starting that are known to one skilled in the art, for 
example buildup of fuel pressure if engine 5 is embodied as a combustion engine, or 
identification of the current crank angle position. 
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According to the present invention, therefore, control unit 30 checks on the basis of 
the wheel rotation speed information whether vehicle 1 is at a standstill. Control unit 
30 activates the at least one vehicle brake 10 if it is established that vehicle 1 is not 
moving prior to engine start, thus preventing vehicle 1 from unintentionally starting to 
5 roll during the starting operation. If necessary, engine 5 is immobilized in this context 
if the transmission is not in neutral. If immobilization of engine 5 is to be prevented in 
order to avoid wear, engine control system 20 can then, as described, check not 
only for the existence of the starting authorization signal from control unit 30 but also 
whether engine 5 is disengaged from the drive system of vehicle 1 , i.e., for example, 

10 whether a neutral gear is present. The automatic starting operation is initiated only if 
both the authorization signal from control unit 30 and disengagement between 
engine 5 and the drive system of vehicle 1 have been detected. If vehicle 1 is 
already rolling at the time of the driver's starting command, however, i.e. the 
actuation of starting switch 50 and thus the starting authorization request of engine 

15 control system 20, the automatic starting operation is authorized with no brake 
intervention by control unit 30. A vehicle that is already rolling can therefore be 
started without first bringing it to a stop. 

The automatic starting function described above can be used both in vehicles with 
20 automatic transmission and in vehicles with manual transmission. Accidents caused 
by vehicles that begin to move unintentionally are thus reliably prevented even in the 
event of a defective mechanical transfer between the clutch pedal and the clutch. 

An automatic starting operation decoupled from the driver can be optimally 
25 controlled by engine control system 20, and is thus not only more convenient but 
also permits functions that enable compliance with the strictest exhaust gas 
emissions standards. 
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